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body end tho filter wo the! tho fftor move* toworde the OOffDoo defining tho wRboro. The easembly moy eleo 
kidudo • protective cover (32) fortfct fitter which lo removable dovmhofte. Tho expendable (tutorial moy bo 
oofrugatodo^dlhanaeaumgaropf^ 

reenforoemerttt«betwie*the body end the fitter *wvpo«ih*ttotoltoM**Qltop*1ot0to^Th9 
perforated body moy comprieeeeegftJt^ 
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TITLE: COILED TUBING SCREEN 

INVENTOR; Bennett M. Richard and Bern A. VoU 

FIELD OF THE INVEMTinM 

Thft^ofttfe Invent irt^todowrihotew 
ered on coled tubing where the tubing can also be eocpanded against the 
screen to push It against the wefbore. 

BACKGROUND OF THE tMVgJf pnM 

to typical completions In the past metafile screens have been tosertad 
on rigid or colled tubing Into a zone to the trttore for production. Prior to 
producing the zone, sand particles were delivered outside the screen in a 
technique known as gravel paddng. Screens have also been used that come 
prepacked with aeandlayw as ana* 

techniques or to be used in conjunction with toe ptacement of sand outside 
thescreen. Tr» cjavd paddng piocadirreaesp 
bona telt uncertainties as to whether the sand had been sufficder% distributed 
uniformly In the annular space ao as to provide an effective gravel pack. 
AddBtonally, toe gravel paddng procedure tort veluabto time to a^ 
and required the use of surface equkxnem to hai^tr* material for p^ 
ment in the wellbore. Another olsadvantoge of traditional gravel paddng 
procedures binat an aruurfar 

the gravel could be placed there. IDs end result was the toskfe diameter 
wfthki Ihe screen was neoessarfly emal to allow for the presence of the 
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annular space. This constriction In size could also adversely affect the pro- 
duction of the formation to the surface. 

In using certain drflHng techniques, particularly in unconsolidated for- 
mations, the drilling mud would form a barrier adjacent Vie weHbore which 
s cause subsequent plugging when the production began, even wtth screens 
and gravel packs being deployed, 

A more ideal 6(tuafion for producing a formation te to leave the weGboro 
tn tts drffled state so as to create the least amount of disturbance to the fbr- 
maSonwhfch has just been drflted. TraditionaJ techniques leaving an anmrtar 
10 gap which would be gravel packed, further involved risks of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would allow fluid to convey the gravel to also apply hydraulic forces on 
ttie formation as wel as incompaffitffes between the to 
used to convey the gravel 

SUMMARY OF THE INVENTION 

One of the objects of the present Invention Is to allow a wed to be 
produced through a screen wWwt the need tor a gravel pack. TWs objective 
is accompBshed by the placement of an expandable screen that can move 

20 radially outwardly when placed at the desired location against the wdibore 
and be porous enough with sufficient open area to allow production from the 
formation. Another objective is to be able to easfty place the screen in the 
desired location. This objective is met in one way by using colled tubing 
which can be preperforatedfdrao Another objective is 

25 to protect the screen during de&w 
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^^toc^otto^btentoon. These and other objectives 
aM the mannerhv^ the appe^te and method ac^^ 
tK^ are lurther described bek^hthedfiscr^ 
front 



DESCRIPTION OPT^g Cf^u^e 

Rfluni 1 h aaeollonal vtcwof acfcMatrt 
lus expanded against the weflbore. 

Figure 2 to the section view along Enes 2-2 of Figure 1. 

F|gure3bthe section view of Figure 2 ahown before expansion of the 
toner tube against the Waring material. 

Rgure 4 is a segment which can be roiled lofigltiiolnallyorspiraflyfato 
flexible tubing which gives underiyfng au|>port to the filter or media. 



^ffTTON OF THE PREFERftPp P"«OaMB^T 

The prefenBdembooTiriem to lustra^ A 
cow «*»g reel lOcanfeaaconBisiow 
rt^bpreterabVmedetromapan^ra^me^ 
As seen in Rgure 4. segment 12 hat a pturafity of pefforaflonat4wNchcan 
t»«angedhe/yomVet*»^^ The segment 

12<^ be punched for the holes 14 or fwhotes 14 w 
other known technique and in any order. The desirable goal is to have ap- 
proxtnatelyaSO or 40 percent open area when the segment 12 broledlrrto 
a tubular shape. Tnesec^^l2oanl>eioWkmgitudinaJly 
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16 and 18 are brought together to make akjngttudlnal seam which la wetted 
or otherwise dosed up. Alternatively, tha segment 12 can be spirally wound 
so that edges 16 and 18 come together in a continuous spiral seam, with the 
advantage in spiral winding being that a particular outside diameter of a 
tubular configuration can be obtained with any given wfcflh of segment 12. 
This should be compared to rofflng the segment 12 irrto a tirte where tewkan 
determine* the diameter of the tube thatisfornied when edges 16 and 19 are 
aligned and Joined in a technique wed known in the art. 

The openings or holes 14 can to put on the tubing made from segrnent 
12iororVyapor^ottr»econedtub^«trir>g20. The segment 12 can be as 
long as tto finished coiled length of the tubing 20 with openings 14 placed at 
the desired locations. Using conventkxiaJ surface equipment and reel 10, Am 
flexible tubing 20 can be quickly ran Into ttoweBbore 22 to place the perfo- 
rated segrrtert or segrrierits at the d 

Figure 2 shows In section the tube 20 made fn™ the segment or sag- 
mente 12 along with openings 14. Wrapped around the openings 14 is an 
opened grid structure which can be made from metalBc or composite or other 
rwnrnetaJOc materials. The purpose of the grid 26 is to provide a supportoff 
of tube 20 for the open ceti Alter media 26. in the preferred embodJrnent the 
media 28 Is made of Won and Is an open ceil structure akin to a sponge 
material such as is avaaabte from Mosrtes Rubber Company of Fort Worth. 
Texas under Product No. 10292. The opening size can be made to suit The 
significant feature of the filtering material 28 Is that Kb flexible. Thus, when 
the string 20 is preformed Into a corrugated shape as shown In Figure 3, by 
using known techniques such aspdlir^itthrotjghadte.thetlttermatBn^a 
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canthcnbeapp6edov«-aasshowninHguo3. Thereafter, when the mate- 
rial 23 is property positioned in to weHbore, a known expansion tool lbs> 
treted schematically as 90 In Figure 1 can be Inserted Mo the sMng 20 to take 
the initial shape shown In Figure 3 ind expand the string 20 under the titer 
mateneJ28toaroundsd chapeeeshowminRsure2. As a result, to filter 
material which Is ttexUe expends wflh to undenyrig tubular 20 as the shape 
of tubular 20 changes from that of figure 3 to that of Figured 

A oover material 02 can overlay to Utter material 28 for running in, eo 
as to protect the filter material 28 from gauges or cuts during run-to. The 
material can be a thin sheet whfeh snapsiipontosllgritestexparisionofto 
corrugated tubular 20. It can be a eJastornerie material tot literally rips at the 
slightest expanse of tte 

3. Other materials for to cover 32 can be erruteyedwllhout departing from 
tosplrttoftolTverttoner.lnapartoto 

eftntoted. AmatenalwNchols9aNeaorlsdier^ over time can 

aJwbeerrjpioyedasacoverttsuch 

It is desired to put to wed tot production. 

Sigiufica«expari8k>r»volum 
shape tftofcbuto/20 from tooanugatod shape, such as shown tor exarn- 
ptelnFig^3totorourided 8fu^asshowninRgureZ Write a particular 
four-tobe arrangement of to oonugatod shape b shown In Hgra 3, cxher 
InlBal shapes are wftWn to purview of to invention. The significant thing is 
that the unoertyhgcupprt 

of to string 20, as shown In Figure 3, is capable of votimtetriceJry expanding 
so as to bring to filter material 28 Into contact wHh to welbore as otted 

s 
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The Hfef oomjgated shape also permits insertion toarnaHerweOborea, The 
shape doej not have to be cofTugated. It can be round and be ex- 
panded downhoJe. 

This technique is partfcularty advantageous h undar-b^anced drSHng 
where circutaflng mod Is not used In these sttuaflons, particulany where 
shale is encountered, the advantage of this type of drflflng can be retained by 
use of the apparatus and method as described. The initial shape of the 
wellbore is retained by the assembly when the stnhg 20 Is expanded under 
filter material 28 so as to push the filter material 28 up against the weObro 
34. In so doing, the formation can be allowed to flow through the fitter mate- 
rial 28 without the presence of an annular space around the outside of the 
tWer material The traditional gravel packing is eliminated and the flow area 
within the tubular 20 after it has been expanded to a rounded shape is larger 
than it otherwise would have been using a traditional gravel pack which 
requires the amutar space for the gravel necessitating a erruller 
eter Inside the screen. 

It should be noted that it is within the purview of this Invention to pro- 
duoe a formation through the use of a coded tubing string such as 20 which 
is perforated with openings or botes 14. A tubing string 20 so perforated with 
openings 14 can be used in conjunction with tradrHonal gravel pack tech- 
niques to produce a tarnation. In the preferred embodiment, the open ceU 
fDtBr material 28 profsrabN/maoe of an e 

such as Vrton is ovariaid on the corrugated tubular 20 as shown in Rgum 3. 
The sfretchable qualities of the fitter material 28 aSow its use in conjunction 
with an HHatty corrugated tube 20 as 8hownlnRgure3oranorKX>rnrgated 
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zOlntte perforated area sufficient column 
proper depth. 

It to also within the purview of toe invention to provkte. 

without WtfaOy coirugating the tuba 20 under the fflter matertal 28. This 

a^Ny W beexp*KJedhmW^ 

against (he weflbore, 

Various known technique* to expand the base pipe 20 can be used. 
TteusaofaflexIblernatarWto^ 

Irtg tbes and holds the formation in la nabaai stale when In tie expanded 
po^asshownhRgurei Upon •qjensten.lrw tube materfd 
ttor material 22 around ft act as a perforated <^ for me purposes of 
production from the formation. 

The reinforcing grid 26 can be a layer thai overtays the tube 20 as 
^lnl^a W ftcanbeastruo^cor^ 
2* ThereWorcermrt26^ 

alssnd is gem^an open weave. However, omersfr^^ 
Ptoyed without departing from the spet of the Invention. 

it is also within the purvtaw of the invention to use an Initially roun^ 
cross section tor the tube 20 underlhe t«er 20 ar«I mecr^lcaJly 
expand the cxwibiru^a^ However, the preferred em- 
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bailment involves the use of a corrugated tube under «ter 28 materia* so that 
greater volumetric expansions can occur underneath the fitter material 28 to 
better position it against the weObore. 

In the preferred embodiment, the openings 14 are round. Rounded 
openings provide a better structural Integrity of the tobesrtoaxpaittion than 
initial openings which are slotted. Using materials such as staMeas steel 
316L, yield strengths of 80,000 to 80,000 psi can be obtained. 

it is also within the scope of the invention to provide a sufficient expan— 
stan farce on the conugated lube 20 to get ft Into the rounded poaibon shown 
In Figure 2 sucfi that the filter 28 engages the welbore with a residual force 
and, in certain condffions, pushes back the formation materials defining the 
weibore to enlarge it 

The expansion techniques which are known can be used to change the 
configuration of the corrugated tube 20 under the fitter material 29 to a 
rounded shape. These can Include devices which entfcy a wedge which is 
pushed a puSedthnxjgh the tutiu^ 

the use of rollers which can be actuated radlaty outwardly to initiate the 
expansion of the corrugated tubular as the drtver advances. 

Those rifled ti the art wi appreciate the advantagea of the apparatus 
end method as described above. In tateraJ completions there is soma uncer- 
tainty as to the distribution of the gravel around a screen. Addlttortafly, the 
necessity of leaving an annular gap for placement of the gravel acts as a 
Rmftafion on production from the zone in the weObore. In certain appOcatfons 
involving unconsolidated shale formations, drilling with mud can create an 
impervious cake on the weflbore waits which wO be detrimental to future 

8 
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coiled tubing with (ho apparatus ^ineihodasdescAadj^^nnan^ 
to productonpoesWemxn tetany Accordtogjy.enopencelfifterirw 

anuwle^ooBedtublrKima^ 

fi**WBsJcendRfcmtoarc^ The open eel titer materia] 

28 can be pushed firmly against the lom^^nom^^ 
^^^^^^^^^^^^^^ 

direction. The opening size In the iter material 28 Is predictable and the 
asseniblycanbeprotectedtor^ 

structure eliminated prior to or during toe expem^cf the filter material 28 
wlththeunderfyhgtubeaobeJowa. While various types of mechanical 
•xpanstons of the underlying tube 20 a conugated state to a rounded 
state have been described, otoertachnk^uestopushthelto 
againstlheweabcwirfaesup* 

pipehavhg a large open area, in the order of 20 to 40 percent, are also In the 
purvkwoftrwlnvertton. ^rtrto^^^cmbtbto^itotjto 
aridthe«termatertai2B,of W ttWntriefl^ 

the filler material 28 through the opentiga 14 to the base ptoe or tube 20. as 
shown In Figure 2, 



shown In Figure 2. 

The foregoing disclosure and desenpGon of toe Invention e/eWuslrtfte 
and explanatory thereof, and various changes in the stee. shape and mated- 
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ate, as wen a* in the details of the illustrated constrocton, may be made 
wrthout departing from the spirit of the Invention. 
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CLAIMS 

1. A weflboro completion tod 

a perforated body ma* of an expandable material; 
a filter assembly mounted over aaJd perforated body to as to 
cover the perforations in said body: 

*^»cttrig«i said body to ejq^n and saw 
a^tteaawrsaliffitortornwiwwdthes^ 

2. The assembly of ctafmt, further comprising: 

a protective cover tor aaJd filter aseeraby which is reinovable 

downhote. 

3. The assembly of dalml. wherein: 

cafcj expandable material is comjgatadtotodHtetelnseriioninto 
to™*^wtK*»«PM 
titer toward the s u rface definin g ttwwethore. 

4. Tha assembly ofctafen a, wherein: 

said body asasnas a resided shape after expansion by said tool 

5. T7»ass€n^ofciaim1,lurttieroomprtsina: 

a reinforcement between said body art said feter assembly to 
support said filter assembly In tha area of said body perforations. 
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1 6. The assembly ofdaiml, wherein: 

2 said perforated bod/ comprises a segment of a cofled tubing 

3 string. 

1 7. The assorrtty of daim 6, whereto 

2 saM segment has an open area In the range of i^^ 

1 8. The assembly of daim 6, wherein: 

2 said segment is flexible. 

1 9. The assembly of dalm 6. wherein: 

2 said segment is mads from aflat member which is roiled Into a 
'<J 3 tube with a sealed longitudinal joint 

1 10. The assembly of daim 6, wherein: 

2 saklsegmentte madefrom a Hat member and rolled splraflyto 

3 a desired diameter having its spiral seam sealed 

1 11* The assembly of dafm 3, wherein: 

2 said perforated body comprises a segment of a cofled tubing 

3 string. 

1 12. The assembly of daim 11, further comprising: 

2 a reinforcement between said body and said fitter assembly to 

3 support said filter assembly In the area of said body perforations. 
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13. TTwassemWyofdaim 12, further comprtsino: 

a protective cover tor said flier assembly which ie rernovabte 

downhole. 



1 14. AmethodofweMcotnpMtorwcompnttng: 

2 runnkiginatutxiJarb<>dywRhperf^^ 

3 mounted over the perforaSons on f» body; 

4 expanding the tubular body downhole. 

1 15. The method ofdaim 14. funtier comprising: 

2 providing a pnaix^ccverlr^ 

3 removing the protective covering downhole. 

1 16. The method of otaJmH further comprising: 

2 comjgatifH>saki tubular body; 

3 altering said conugaflng into a rounded shape by virtue of takl 

4 expanding. 

1 17. The method ofdaim 14, farther comprising: 

2 engaging the wenbore vrth the star assembly due to said ex- 

3 pending; 

4 using a segment of coiled tubing as said tubuJarbody. 
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1 S. The method of daim 14. further comprising; 

providing a support between said tubutar body and aaid fitter 

assembly. 

19. The method of claim 14, further comprising: 

providing an open area on said tubutar body of up to about 40%. 

20. The method of detail 7. anther comprising: 
corrugating said tubular body; 

altering said corrugating into a rounded shape by virtue of aaid 

expanding. 
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21. A wellbore completion assembly comprising an 
expandable porous downhole screen. 

22. A wellbore completion assembly as claimed In claim 

21, wherein said screen comprises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

22. A wellbore completion assembly as claimed in claim 
22, wherein the screen, in use, ie s up a nrt e rt so as to 
push the CUter materia directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23, wherein the filter material is flexible. 

25. A wellbore completion assembly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 

tubing. 

26 A wellbore completion aesembly as claimed in claim 
25, wherein at least a portion of said coiled tubing is 
perforated. 

27. A wellbore completion assembly as claimed in claim 

25 or 26, wherein Baid coiled tubing is expanded, in 
use, thereby expanding said screen. 

2$. A wellbore completion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said filter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29. A wellbore completion assembly as claimed in any of 
claims 25-28, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. A wellbore completion assembly as claimed in any of 
claims 21-29, further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery downhole. 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

32. A method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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